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Manipulating the
environment,
see page 14.
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Cost-Price
Squeeze
alumni: Are you
farming more acres with higher
costs and lower sale prices?
Park manager alumni: Are you
handling more park visitors for a
longer season with no more help?
You, and your fellow alumni in
other businesses and professions affected by inflation, population
growth, or cost-price squeezes, will
appreciate that colleges are similarly affected.
From 1965-66 through _1970-71
the number of undergraduates in
the College of Agriculture and Biological Sciences increased 40%, graduate students increased 19%, student-credits of instruction increased 44%, and the purchasing power of
money available for instruction decreased about 7%.
Let me tell you this in another
way:
FARMER-RANCHER

Enrollment Up

· In the fall of 1965 we had 933 undergraduates and 150 graduate students in the College. In the fall of
1970 we had 1,312 and 178, respectively.
In the 1965-66 year our faculty
taught 37,440 student-credits ( 25
students in a 3-credit course would
be 75 student-credits). In 1970-71
we taught 53,884.
Money budgeted for instruction
in 1965-66 was about $1,066,000;
this past year it was $1,368,000. This
represents a 28% increase, but the inflation effect on faculty salaries, laboratory eq9tpment, and other items,
has exceeded 35%.
This year, we expect even more
students in our College and in our
courses. And money budgeted for
instruction next year is less than
1970-71 because the University
anticipates less federal "land-grant"
funds for instruction.
You may say, "I know what adjustments I've had to make in ranching or farming to stay in business,
or in running a ·p ark, or . . .," but

Duane Acker

"How do colleges handle increased workload? What changes have
been necessary?"

with USDA and Interior scientists
on our campus, · to get the best
teaching at lowest cost.

Increased Workload

Cutbacks Made

Our faculty has always worked
hard, but lately they've worked
even harder. Using traditional
. methods of figuring student:teacher ratio, our College is operating at
a 26: 1 ratio. Most state universities
average 15: 1 to 20: 1.
W e've decreased the number of
courses in the College by 14%, reducing faculty "preparation time."
( This also improves teaching effectiveness over what it otherwise
would have been.) There are 43
fewer cours~s ( totaling 115 less
course credits) in the 1971-72 Agriculture and Biological. Sciences catalog than in the 1970-71 catalog.
These changes were "hammered
out" by departmental faculty during spring semester.
Many courses are taught alternate
years-junior and senior courses in
dairy and horticulture,· for example,
plus numerous graduate courses.
Department heads have been especially good managers. They've
·'traded work" between departments, among extension, experiment
station and instruction faculty, and
2

To maintain the same number of
fullc.time-equivalent teachers in the
College as 5 years ago, we have had
to hold back on expenditures for
teaching supplies and materials.
This hits especially our herds and
flocks used for instruction,, where
feed and labor costs . run into thousands of dollars.
Through all of this, teaching in
this College has been judgeQ by students to be very effective. Graduates in most majors have found
good jobs. We know that the effort
by South Dakotans to finance higher education is a good effort. Per
c,apita or per million dollars of personal income, the effort is greater
than in most states. We remain optimistic about the future importance
and significance of agriculture and
the natural resources in South Dakota. We remain appreciative of
our fine students, capable faculty,
and the public who finance our
work-( From "Today's College of
Agriculture," a publication of the
College of Agricultural and Biological Sciences.)
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Field Day Report

Native Gra sres
MayHold Key
stands of native warm
season gras~es, which for hundreds
of years provided forage for buffalo,
deer and antelope in eastern South
Dakota, may hold the key for development of new forage varieties
that are productive in July and August when most common grasses are
not.
These native grasses which formed the richest, blackest and deepest
soils in South Dakota have been
mostly destroyed. Only a few colonies have survived .man and machine in ditches beside roads or along
some streams. Now plant breeders
at South Dakota State University
are looking to these few remaining
stands to provide a "bank" of material to preserve the potential of these
high yielding forage grasses, according to James G. Ross, of the
SDSU Plant Science Department.
Dr. Ross says some native grasses
collected from favorable natural
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Puhli shed quarte rl y by the Agricultural
Experim ent Sta ti o n , South Dakota Sta te Uni 1·e r~it v, Brookings, South Dak ota . Thi s publicatio n will be sent free to a n y resident of
South Dakota in respo nse to a written request.
To simp lify termin ology , trade na mes of
products or equipm e nt are som etimes u sed ..
No end orsement of specific products or
eq ui pme nt named is intended , nor is criticism
implied of th ose not mentioned.
Material appea ring in thi s publication m ay
be reprinted p rovided th e meaning is not
changed and credi t is given the auth or and
th e South Dako ta Agricultural Experiment
Station.

sites which were . not subjected to
rigorous continuous grazing might
be "domesticated" into high-yielding native varieties. These would
potentially produce abundant pasture during summer when the cool
season grasses become dormant and
produce little forage. Desirable
characteristics such as high seed set
and ease of processing the seed

( continued, page 18)
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Visitors at the Plant Science Field
Day at Brookings this summer look over
a "Weed Zoo" (above) during a program break. These weed displays, with
SDSU personnel on hand to help with
identification and control suggestions,
have attracted considerable attention
during the series of field days this year.
Part of the crowd at dedication ceremonies for the new Plant Science building (background, below) held during
field day. Two new greenhouses are situated behind this section of the facility.

South Dakota
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RESEARCH
S~RVING THE PEOPL~ OF SOUTH DAKOTA
TMROUGH TEACHING, RESEARCH, EXTENSION

Same machine does both ...

Cools Pigs in Summer,
Warms Them in Winter
that modify the environment in a farrowing housecooling in summer and heating in
winter, both with the same basic
equipment-point to the possibility
of improving farrowing barn environmental conditions during the
entire year.
The research is being conducted
in an attempt to help South Dakota
swine producers wishing to use
multiple farrowing management
systems overcome a major problem:
high and low temperature extremes.
Heart of the experimental system
is a heat pump that cools air for
summer farrowing and reverses to
warm the air for other seasons. The
system was designed for partial
control of farrowing house environEXPERIMENTS

ment rather than for a "total" control, which researchers term economically unrealistic for most hog
producers.
During summer operation, a cooled air stream is directed in the vicinity of the sow's snout.· In other
seasons the system· provides supplemental heat for the entire farrowing
building.
The experiment., in a 19-unit,
free-stall farrowing house on
the Curtis Nelson farm southeast of
Brookings, is conducted by Sou~h
Dakota State University agricultural engineers. The cooperative .research involves the SDSU Agricultural Experiment Station; Sioux
Valley Electric, a power supplier at
Colman, which provides the heat
pump; and Nelson, who furnishes

Flexible tubes exten~ing from air
duct direct cooled air downward during
hot weather. ·

the farrowing house and grows the
pigs to market.
"Cost-wise, we figure we gained
enough during a one-month summer farrowing season to pay for
over half of the yearly amortized
cost of the heat pump air conditioning system," ·s ays Mylo A. Hellickson, leader of the Agricultural Experiment Station project. "Observations last winter indicate favorable
performance of the system during
cold weather and right now our experiments look toward possibilities
of <stretching' the season to spread
the cost."

•

SUMMER OPERATION

The "snout-cooler" reduced the
"swine effective temperature" - a
common research measuring unit,by as much as 16~ degrees and the
respiration rate by as much as 28
breaths a minute, Hellickson explains.
The set-up uses a 2-ton .capacity
heat pump that conditions and
forces air through an overhead supply duct. Flexible metal tubes direct the air into the stall area near the
Cooled air from the flexible tube (top,
center) directed in vicinity of sow'g
snout at the rear of the stall.

4
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head of the sow. Heat pump, controls, and wiring cost $1,200 with
the farmer installing the air distributing duct. The heat pump used
an average of 68.7 kw.-hr. per day
with the compressor operating 86%
of the time. Highest rate of cool air
How was 100 cu hie feet per minute.
Daily gain was 0.1 pound higher
for piglets in stalls with greatest
cool air flow than for those in stalls
without the snout-cooler. "While
this isn't statistfoally significant because of wide variation in piglet
performance within each treatment,
it does indicate an encouraging
trend," Dr: Hellickson says. Sows
were under less thermal stress as
a result of the cooled air and sow
mortality during extremely hot
weather p·ossibly was prevented.
The animals showed their prefer. ence for the cooled, less-humid air:
stall occupancy was greatest in the
treatment with the highest air flo.w.
WINTER O·PERATION

Dr. Hellickson explains that for
winter or cold weather operation
the heat pump cycle is reversed

•

Piglets also enjoy cooled air in summertime.

from cooling to heating and the
heated air is directed horizontally
from the air distribution ducts into
the farrowing barn rather than being directed into the stalls as was
done with the cooled air. Due to the
high heating-to-cooling ratio caus-

(continued, next page)

5

Curtis Nelson, (left, above) and
Mylo A. Hellickson, SDSU ag engineer,
during a visit at the Nelson farm southeast of Brookings. Farrowing house
with cooling-hatting experiment is in
the background.
Heat pump that cools air in summer,
reverses to warm air for other seasons.
Tom Gannon, SDSU graduate student
from Madison, inspects hose connection.

Importance of

By
Paul E. Collins, associate professor, Horticulture-Forestry Department, Agricultural Experiment Station.

Tree Seed Sources
MosT
species contain a large
store of genetic variability much of
TREE

which is distributed by a geographic pattern. Considering the extensive natural range over which many
species are found, it is entirely reasonable to expect such variability.
The process of natural selection
operating over a long period of time
has favored variants which are welladapted to the many diverse sites
found within the species range. The
various ecotypes that have .evolved
in this manner are referred to as
seed sources or provenances.
Tree planting recommendations
often recognize seed origin of planting stock as second in importance
only to choice of species. It is not
enough to know that a given tree
species is adapted to a certain area;
the tree planter must know if the
trees he proposes to use come from
a seed source that is adapted to the
planting site. Failure of plantings to

SNOOT CQOLERS (from page 5)
ed by South Dakota winters, supplemental heaters ( three 4.8 kw. resistance heaters) were added to the
system.
During winter operation a mixture of outside and recirculated inside air was forced past the heating
unit. This reduced the amount of
heat required as compared to using
only outside air and still provided
sufficient fresh air to prevent moisture accumulation in the farrowing
unit. Daily outside temperature averaged 25.3° ( F.) as contrasted to
50° for the mixed air entering the
heating U:nit:
Operation of the heat pump and
resistance heaters was controlled
thermostatically. The heat pump
operated when farrowing barn temperature dropped below 65°, while
two of the resistance heaters ( 9.6
kw.) were controlled by barn temperature and the third resistance
heater ( 4.8 kw.) was operated only
when outside temperature and farrowing barn temperature were be-

Large scale provenance evaluation~ of several tree species are pre.:.
sently underway in the United
States and Europe. In time, these
plantings should make it possible to
identify sources which are best suited for a particular region. Individual trees that show good form and
growth habits within provenances

could be used to establish seed
orchards. These test plantings will
also provide an opportunity to make
selections of exceptional trees as
cultivars. Selections could also serve
as a sound nucleus for tree hybridization programs.
About 12 years ago the Plant
Materials Branch of the U. S. Soil
Conservation Service started a program to seek out superior native
trees of American elm ( Ulmus
americana L. ) , green ash ( Fraxinus
penmylvanica Marsh.), and hackberry ( Celti,s occidentali,s L.) growing in the Great Plains region. Seeds
were · collected from these trees to produce plantable stock for testing
in several states. The South Dakota
Agricultural Experiment Station
cooperated in the testing program.
Experimental plantings of the three
species were made near Brookings.
Trees in the test plots were spaced
8 x 8 feet apart. They were kept
w~ed free by cultivation or by her- ·

low selected levels. Heat lamps
were used in the creep areas as
needed.
Electric energy use by the environmental control equipment was
observed for 36 days from February
8 to March 16, 1971. Farrowing
barn environmental conditions and
climatic conditions were monitored
from February 16 to March 16,
1971.
Average daily outside temperature ranged from 14.1 ° to 43.3° and
averaged 25.3 ° or about 2° above
normal for the period. The heat
pump used an ave.r age· of 44.2 kw.hr. daily and the resistance heaters
166.2 kw.-hr. daily in maintaining
an average farrowing barn temperature of 66.4 °.
Total operating cost of the heat
pump system for the 36,- day farrowing period was $104.30 or $5.48 per
sow and litter. The cost of operating
the heat pump amounted to 20.9%of
the total operating cost of the system but furnished about 33% of the
heat for the farrowing barn.

The ·increased operating cost of
the system, somewhat higher than
more conventional heating systems,
was due in part to restrictions placed on the design in order to meet
certain research objectives. Design
of a commercial installation would
involve use of a larger heat pump
and less resistance heaters. This
would be expected to yield a correspondingly improved ·operating effi~
ciency with lower operating cost
per production unit.
Observations of the operation of
the heat pump system for maintaining the desired farrowing barn environmental conditions during cold
weather indicate very favorable
performance, Dr. Hellickson points
. out. The fact that the system will
provide environmental modification
during both summer and winter
operation is a definite advantage,
he adds. Evaluations are to be made
of spring and fall farrowing periods
as well as obtaining additional data
on summer and winter operating
characteristics. D

provide the full potential anticipated of them could be due to any
number of reasons, but seed source
could well be a major contributing
factor. Scotch pine Christmas tree
plantations have demonstrated the
importance of provenance clearly.
Many plantations have given poor
quality trees because of poor form
and poor needle color. Provenance
tests have shown that certain seed
collection areas give trees of better
quality, and these provenances are
now recommended for new plantations.
Seek Best Sources

6
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bicides until crown closure was
dense enough to control most
weedy growth.

Table 1. Survival and average height growth of America elm trees from eight seed
sources, 1965-1969 (planted 1959).
1969

American Elm

The American elm seed source
planting was made in 1959. Four of
the sources originated in North Dakota, two in Nebraska and one each
in South Dakota and Kansas. Survival of all sources was 100%for the
first 6 years. Since 1966 six sources
· have suffered some mortality from
simazine. Height growth of some of
the sources was likewise affected by
the herbicide.
· Average heights and current survival of the eight sources are shown
in Table 1. The South Dakota
source has consistently led in height
growth averaging almost 2 feet annually. The two North Dakota
sources rank just below the South
· Dakota source. A Nebraska source
ranks last in average height growth.
The simazine effect on height

1967

1969

16.8
13.8
14.0
14.6
14.1
12.8
12.9
10.9

18.8
15.4
15.2
15.6
15.5
14.1
14.2
11.7

20.5
17.3
16.3
16.1
15.5
15.4
14.4

12.5

23.7
20.9
18.4
18.5
20.4
18.4
17.9
16.1

ND-North Dakota, SD-South Dakota, NB-Nebraska, K-Kansas

growth clouds any conclusion that
might be drawn from this data.
Green Ash

The green ash planting was made
in 1961 and included two sources
from North Dakota, three sources
from Nebraska and one each from
Kansas and Oklahoma. Average
height growth and survival are presented in Table 2.

(continued, next page)

Three se~d sources of green ash show
differences in leaf defoliation in the fall.
On the far right is a completely defoliated North Dakota source. At center ·is a
partially defoliated Nebraska source
and at left is an Oklahoma source still
fully clothed with green leaves. Trees in
the foreground are border trees in these
Agricultural Experiment Station research plots.

'

. '~

Nebraska
North Dakota
Oklahom~

•

100
100
96
96
83
98
94
94

1966

Height (feet)

Survival %
SD-210 -------ND-145 -----NB-358 ________
K-429 ---------ND-146 _______ .
ND-14 7 ________
ND-144 -----NB-359 ________

,,

•

1965

7

SEED SOURCES (from page 7)

Trees from all sources except
Oklahoma have maintained 100%
survival. The poor survival of trees
from Oklahoma has been due to
frost injury nearly every fall. Many
of the plants are shaped more like
multi-stemmed shrubs than trees
because of constant killing back of
the leading shoot and resprouting
from the root collar. Trees of this
source continue to grow too late in
the fall and are not properly hardened when the first frosts occur.
Trees from Kansas continue to grow
quite late, but in most years growth
cessation and hardening is early
enough to avoid serious injury. Although fall frost injury has not been
a factor of survival for_ trees of
Kansas origin, they seldom ripen a
seed crop. At the other extreme,
trees from North Dakota sources
stop growing early in fall. In other
words, growth cessation of green
ash grown at Brookings ranges from
early in trees of northern origin to
late in trees of southern origin. Apparently the triggering of growth
_cessation and initial hardening is
strongly controlled by photoperiod.
Different Growth Habits

Height growth of green ash trees
was closely related to seed origin.
Trees from North Dakota seed
sources did not fully utilize the
growing season available to them
and were the shortest. On the other
hand, trees from Nebraska seed
sources utilized the growing season
more efficiently and were the tallest.
Kansas trees ranked among the four
tallest, but height accretion was affected by frost injury in some years.
In green ash, trees from seed
sources moved south tend to grow

Table 2. Survival and average height growth of green ash trees from seven seed
sources, 1965-1970 (planted 1961).
1970

1965

1966

100
100
100
100
100
100
62

1968

1969

1970*

17.1
15.6
16.0
15.7
14.6
13.9
8.6

19.0a
18.lab
17.9ab
17.7ab
16.6bc
15.7c
8.8d

Height (feet)

Survival %
NB-369 ---K-1 ____________
NB-2 -------NB-370 ---ND-249 ---ND-154 ---0-21 -------

1967

9.4
8.0
8.1
7.3
6.8
6.1
5.4

11.8
10.1
10.4
9.7
9.1
8.5
5.8

14.6
13.3
13.0
12.6
11.6
11.0
8.4

15.7
14.2
14.4
14.0
13.1
12.4
7.7

•

ND-North Dako ta, NB-Nebraska , K-Kan sas, 0-0klahoma
• Averages not followed by the same letter are signficantl y different at the 5% level.

slowly. Trees originated from seed
collected as much as three to four
latitudes south of the Brookings
area show excellent growth and are
hardy. The best. s·e ed source in the
Brookings planting came from parent trees at Syracuse, Nebraska.
Hackberry

The hackberry seed source planting of eight seed collection areas
was established in 1963. Two of the
-seed sources came from South Dakota. The others originated from
Kansas ( 3), Oklahoma ( 2), and
Colorado. Trees from one of the
Oklahoma sources failed completely before 1966.
Table 3 shows survival and average height of the hackberry trees.
Generally, survival has been low in

most of the seed sources. Losses
were largely due to a late spring
frost on May 22, 1963~ the year in
which the planting was made.
Many of the plants failed to open
new buds and died.
Best height growth has been
maintained by trees from a South
Dakota commercial source. Trees
, from the other South Dakota source
( from Forestburg) ranked second
in 1970. Oklahoma trees ranked last
in height, and their height growth
in any one year has varied with the
severity of frost injury. The rather
wide differences in survival and
height growth of the hackberry
sources in the test suggest that more .
attention needs to be directed to
-seed source studies of this species. D

Table 3. Survival and average height of hackberry trees from seven seed sources,
1965-1970 (planted 1963).
1970

1965

1966

1968

1969

1970

Height (feet)

Survival %
SD-Com ---- 98
SD-211 ______ 75
K-6 ____________ 90
K-3 ------------ 40
K-38 ---------- 62
C-48 __________ 68
C-4 ------------ 5

1967

4.0
2.6
2.4
1.7
1.6
1.3
.7

6.3
4.3
3.4
3.1
2.7
2.0
1.2

9.2
6.6
5.8
5.3
4.0
2.8
3.0

11.0
8.8
6.8
6.1
5.0
4.0
1.5

13.3
11.1
8.9
8.0
6.3 '
4.7
3.8

15.2
12.7
10.4
9.5
7.7

5.3
3.0

SD-South Dakota, K-Kansas, 0-0klahoma, C-Colorado

Field Days are great stuff, agree (left to right) Donna
Marie Cuppy, 4; Pamella Jean Grainer, 6; Jeff Phillip
Grainer, 7; and Gregg Olson, 3; all of the Norbeck
community. -They were "attending" the field day this
summer where visitors learned of latest research results
at the Pasture Research Center near Norbeck. Donna,
Pam, Jeff and Gregg find the patio of a landscaping
project a fine place to play while parents are viewing
research results or are helping prepare the lunch for the
crowd.

8
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around each plant when it is small
serve this purpose. In Spain three
stones are placed around each newly planted pine to increase chances
of success. In recent years the planting of conifers in furrows or in
chemically fallowed strips has afforded some wind protection for the
trees.
The Horticulture-Forestry Department at South Dakota State
University began a study in 1969 to
determine the effectiveness of herbacious vegetation in providing
protection for newly planted ponderosa pine. The study also was designed to test two herbicides for
weed control in the row and to detect possible harmful effects of
these herbicides on first-year pine
transplants. Two chemicals were used, treflan and amiben. Treflan was
applied in granular form at the rate
of 2 pounds an acre and rototilled
into the soil prior to tree planting.
Amiben was applied in granular
form at the rate of 6 pounds an acre,
2 days after tree planting. The trees
were planted 2 feet apart in rows
that were 12 feet apart. Half of the
exp erimental plots were clean cultivated between rows and in the
other half weeds were permitted to
grow between rows.

Planting
Ponderosa
Pine
. By
P. E. Collins~ associate professor, Horticulture Forestry Department, Agricultural Experiment
Station , an<l L. L. Helwig, Extension Forester

ONE

•

MAJOR goal of windbreak
planting is effective winter protection for mem hers of the farm family
in their home activities. Winter protection essentially is control of snow
drifting and the stilling of cold
northerly winds.
Snow drift control is possible
with dense-foliaged plants that .retain branches to the ground level.
Conifers ( ponderosa_.p ine is one example) are considered "musts" for
best wind control. Two rows of
conifers are equivalent to 5 or 6
rows . of broadleaf trees in the wintertime.
Unfortunately farmstead windbreaks in South Dakota rarely have
more than two rows of conifers;
many have none. If .c onifers are so
effective for winter _protection, then
why are so few planted?-Through
the years the main problem has
been p·o or survival. Ponderosa pine
has been especially difficult to transplant. In some years establishment
survival has been as low as 30% sometimes even lower. This is unacceptible, and farmers soon become
discouraged with pine planting.

W eed Control

Both herbicides gave satisfactory
weed control through the growing
season. By August 20, a few annuals
such as foxtail and lambsquarters
were beginning to show in the
chemically treated plots. A medium
stand of weeds grew in the row in
control plots, but the pines were
never seriously overtopped and
shaded by weeds. Weedy growth
up to 2 feet or more developed between rows in the non-cultivated
portion of the planting.
The overall establishment survival of the planting was 77%. The
number of trees alive at the end of
August is shown in the accompanying table by treatment and replication. Eleven trees were planted in
each plot.

Helping Pine Survival

Apparently there are inherent
peculiarities about ponderosa pine
that make it a poor transplanter.
However, certain cultural practices
have helped to increase survival.
One practice is wind protection.
Shingles or other protective devices
1

2

3

Treatment
Amiben --------- -- 9
Treflan -------------- 7
Control -------------- 9

5
8
6

9

Replication

•

Total

subtotal

4

5

6 subtotal Total

Number of trees alive

5

23
25
· 20

cultivated plots

68

10

9
9
10

9

8

11

9

10

9

non-cultivated plots

9

26
29
29

49
54
49

84

152

Herbicide-treated ponderosa pine
with rve sown between the rows. Note
how the rye provides good wind protection and other beneficial microclimatic
effects to the pine row.

The herbicide treatments did not
affect first-year survival of ponderosa pine. No obvious symptoms of
chemical injury were apparent on
the plants.
Weeds Offer Protection

There was a marked difference in
survival ~f pine between non-cultivated plots and clean cultivated
plots. ( Chi-square test, significant
at 1% level. ) Weeds served an important role in protecting the transplants from wind. Apparently wind
protection and other beneficial microclimatic effects provided by
weedy growth were more critical to
pine survival than harmful competition of weeds with pine for soil
moisture and nutrients.
Weedy competition in the row
did not show any harmful effect on
pine survival in this study. Had
weedy growth overtopped and intensely shaded the pine, survival
might have been affected, if not in
the first year, certainly into the second growing season.
In the fall of 1969, rye was seeded
in the clean-cultivated plots to observe how effectively this crop plant
might be in controlling weeds and
in providing wind protection for
pine. Rye appears to be especially
suited for this purpose since it
ripens in July and is not competitive
for soil moisture at a time when soil
moisture becomes critical for tree
survival. Weeds, on the other hand,
actively grow throughout the season and are competitive with the
trees for soil moisture.o
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CLIMATE AND LAND PR ! CE

By
Fred C. Westin, professor, Plant Science Department, Agricultural Experiment Station
Maps and charts by author.

100

20

COOL
VERY
DRY

WARM
VERY
DRY

COOL
DRY

WARM
DRY

COOL

WARM

MO I ST

MO ! ST

Figure 2-Solid line indicates average annual precipitation (inches) and_
dashed line indicates average annual mean temperature (degrees F.).

14"
44~
16'1'18"

20"

18"

/

SHANNON

48 °

44 ° 46°

10

HAT ARE the relationships of the
physical environment and agricultural land prices in South Dakota?
Land values are determined by
numerous factors, some fixed and
some variable. In South Dakota,
factors affecting land values include
precipitation, temperature, natural
vegetation, general and in-place
slope, height above sea level, soil
parent materials, and actual makeup of soils.
When all of these factors are considered together, along with average sale prices of land, a difference ·
from west to east may be noted in
South Dakota.
Brief explanations accompanying
the maps and charts point to the
various instances of relationships between the physical environment -~
and prices paid for agricultural
f}/
lands.

Figure 1-Sale prices of principal upland
soils in dollars per acre. Sale prices for agricul'tural land in each county for 1967, 1968 and
1969 were summarized by soil association area
and plotted on the State soil association map.
All sales of agricultural land. covered by warranty deeds meeting the "willing buyer, willing · .
seller" concept were used except sales involving
immediate families, sales between affiliated
companies, sheriff or court sales, sales involving
trades, and the like.
Figure 2--General climate map of South ·
Dakota. The precipitation ranges from 25
inches in the southeast to 14· inches in the
northwest. The Black Hills area is excepted
from the generalizations made in this article
since the land there is not primarily agricultural. While preciptation lines run mostly in a
general northeast-southwest direction, temperature lines run east and west. Thus the corners
of the state could be characterized as follows :
southeast-warm-moist; northeast - cool - moist;
southwest-warm dry; and northwest-cool dry.
The general relationship of Figure 2 to Figure
1 can be summarized as shown in Figure 3.
Figure 4--Potential Natural Vegetation
map of South Dakota. The species of grasses
shown as "potential" undoubtedly also were
the original plants of the area. In comparing
Figure 4 with Figure 1, the general relationships of Potential Natural Vegetation and Climate to Land Sale Figures can be summarized
as shown in Figure 5.
Figure 6-Physical Divisions of South Dakota. The relationships between the Physical
Divisions, Climate and Natural Vegetation to
Land Sale Prices arc shown in Figure 7.

.~
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Figure 4--Potential natural vegetation (from
A. W. Kuchler-National Atlas Sheet 90USGS). 16--Black Hills pine forest; 59wheatgrass-needlegrass; 60-wheatgrass-bluestem-needlegrass; 61-wheatgrass-grama-buffalograss; 66--bluestem prairie; 67-Nebraska
sandhills prairie.

the Environment
Figure 8--General elevations in South Dakota. The state slopes gently to the east with
elevations generally about twice as high in the
west river area . .Figure 9 summarizes the relations between elevations, Physical Divisions,
Climate, and Natural Vegetation to Land Sale
Prices.
Figure 10-Slope map of the state and Figure 11 shows the relation of slope, Physical Divisions, Climate, and Natural Vegetation to
Land Sale Prices.
·
Figure 12- Soil Parent Material Map of
South Dakota. Figure 13 summarizes the relationship of Land Sale Prices to the other factors
of the physical environment.
Figure 15-S~mmarizes texture and the previously described factors of the environment to
Land Sale Prices.
Figure 16 shows the relationship of land sale
figures to the main agricultural areas of South
Dakota.
Figure 17 shows the general relationships (i~
the southeast and ·northwest Land Regions) of
the physical environment to -Land Sale Figures.
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•---Fred C. Westin, professor, Plant
Science Department of the Agricultural Experiment Station, has headed a cooperative study relating
agricultural land prices with the
physical environment of South Dakota. Data from this study, plotted
on maps · and made into charts
shown on these pages, graphically
indicate the definite relationship
between environment and land
prices in the state.
Agencies cooperating in the
study: Plant Science Department,
Agricultural Experiment Station,
SDSU; the Soil Conservation Service, USDA, Huron; the South Dakota Department of Revenue,
Pierre; and the County Directors
of Equalization of the 67 South
Dakota counties.
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CLIMATE, NATURAL VEGETATION,

East River (glaciated): Ql-older drift (silty, wel
stream pattern); Q2-older drift (silty, poorly developed
tern, irregular topography); Q3-young drift (loamy); Q4
Plain; Q5-Alluvial plain.

PHYSICAL DIVI SIONS, SLOPE,
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Figure 12-Soil parent materials. West River (residual) :
hills; Oa--Oligocene, Arickaree (sandstone and siltstone);
River beds (silts and clays); Pflc-Cannon Ball, Ludlow,
(undifferentiated); Kh-Hell Creek (sandy shales) ; Kf(sandstone); Kp--Pierre shale; BH-Black Hil!s (undiffere
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Lowers soil temperatures ...

Mulch Boosts
Alfalfa Yields
alfalfa yields went up by
as much as 17%when a straw mulch
kept soil temperatures below normal after hay harvest, according to
a progress report on alfalfa research
by the Agricultural.Experiment Station at South Dakota State University.
In addition to the lower temperature, the straw mulch improved soil
moisture conditions,, says Paul D.
Evenson,
research
agronomist.
"Normally," he says, "alfalfa yields
decrease from first cutting to lastin
the Northern Great Plains even
when the crop is irrigated.
"Soil temperatures appear to be a
major factor in controlling yields
because immediately after harvest
a large portion of the soil surface is
ANNUAL

Side-by-side, a set of indoor-outdoor
thermometers of the type you can buy at
your hardware store, show a temperature difference of about 40 degrees on a
mid-summer day in an open field. The
reason, as can be seen below, is that the
sensor . for tl).e thermometer on the left
measures temperature under a straw
mulch while the sensor of the thermometer on the right measures temperature
from bare ground. The sensors are buried a half inch deep in the soil.
This demonstration was one of those
seen by visitors this summer at a field

day and dedication ceremony for a new
Plant Science building.
The research plot in the background
(bottom photo) is used in studies about
·effects of temperatures on plant growth
-in this case alfalfa with and without a
straw mulch. Automatic temperature
monitoring equipment is housed in the
enclosure at left, rear.

exposed to direct sunlight," he explains. "The mulch helps reflect
some of the sun's energy from the
soil causing lower temperatures at
alfalfa crown depth or at about an
inch below the surface."
. Soil temperatures were as much
as 17 degrees .lower in mulched than
in unmulched plots, Evenson reports. Annual yield increases were
11%in 1969 and 17% in 1970. He add~d that yield increases were smallest on first har_vests and largest ( 43%
in 1969 and 1970) on third harvests.
Largest yield increases from mulching were noted when temperature
differences were greatest between
mulched and unmulched plots.
The straw mulch increased plant
height by as much as 5 inches, de- .
layed maturity, increased available
soil moisture, but did not reduce
. stands.
Yields, soil moisture following
Table 1. Alfalfa yields as influenced by
straw mulch. Yield of dry matter in
tons/acre.
Year

Treatment

1968

Harvest
First Second Third Total

Mulched

.80
.69
.11

Unmulched
Difference
1969

Mulched
Unmulched
Difference

2.12
2.11
.01

1.74
1.60
.14

1.09 4.95
.77 4.48
.32
.47

1970 Mulched
Unmulched
Difference

1.75
1.65
.10

1.57
1.36
· .21

.99 4.31
.69 3.70
.30
.61

Table 2. Percent soil moisture following
third harvest

14

Depth
0-6 in. 6-36 in.

Year

Treatment

1968

Unmulched
Mulched

7.4
7.0

9.2
9.1

1969

Unmulched
Mulched

8.3
11.5

7.5
9.4

1970

Unmulched
Mulched

7.6

7.3
9.9

8.5

•

•

third harvest, and soil temperatures
at alfalfa crown depth are given in
Table 1 and 2 and the chart.
The straw was put on at a 3-tonan-acre rate following the second
1968 cutting. It was replenished in
June 1970 because of a hard rain.
Evenson pointed out that normal
rainfall helps to mat down the straw
and by careful adjustment of cutting or raking equipment the straw
mulch would not be disturbed during forage harv~st.
"While ·m ulching alfalfa may be a
practical operation in the future, the
major benefit of this study at Brookings and at the Southeast South Dakota E xperiment Farm west of
Beresford is the identification of
high soil temperatures as a limiting
factor 'in alfalfa production," he
points out.D

Environment Management - - - - - - - - - - - - - - - - -

cables and results pointed to
the fact that adequate heat and
fertilizer are required to maximize yields-and demonstrated
the value of mulches for retaining soil moisture ( See South
Dakota Farm & Home Research, Winter 1971 issue).
The results of research that
deals with cooling soil temperatures is described in the accompanying article about maintaining below-normal soil temperatures to help boost annual
alfalfa yields.
Two Agricultural Experiment Station staff members
from the Plant Science Department are involved in the research. They are: Project Leader Paul D. Evenson, assistant
professor, and Professor Melvin D. Rumbaugh.

Research to establish relationships of temperatures and
plant growth is providing agricultural scientists with some
preliminary insights into possible manipulation of the environment or the plant, or both,
for increasing corn and alfalfa
yields.
Mulches, heat cables buried
beneath the soil surface, and
sunshades of cheesecloth and
plexiglass are used as research
tools in the temperature studies. As more is learned, practical applications can be developed for use by farmers .
Scientists are currently studying methods for h eating the
soil in the case of corn, and for
cooling the soil in the case of
alfalfa. The corn experiments
used underground electric heat
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Field losses in
By

Curing Alfalfa for
Haylage and Hay
WHAT

ABOUT field losses in curing
alfalfa for haylage and hay. when
modern equipment is used for harvesting?
To get some of the answers, first,
second, and third cuttings of alfalla,
cut in 1969 and 1970, were harvested using modem swathing, chopping and bailing equipment. Swather rows 13.6 feet wide and 300 feet
long were used with 20 to 24 rows

Howard Voelker, professor; Sitakantha Dash,
graduate assistant ; Emery Bartle, associate professor; and Myers Owens, assistant, Dairy Sci-

ence Department, Agricultural Experiment
Station

harvested. Alfalfa was cut at seven
moisture levels using randomly selected rows. Samples were taken for
dry matter determinations and for
chemical analyses.
Ha rvesting the Alfalfa

The alfalfa, above hay dryness,
was chopped with a Fox chopper
after swathing with an Owatonna
swather. At 30% moisture or 70% dry

Table 1. Recovery of dry matter in second cutting alfalfa (1969).
Date
(1969)
7-15
7-16
7-16
7-17
7-18
7-24
7-24

Method
of handling
mechanically
mechanically
mechanically
mechanically
mechanically
mechanically
mechanically

Alfalfa
weight ·

Moisture

(lb)

%

2300
1070
990
750
740
290
480

80.0 ·
58.0
55.6
42.0
40.4
15.0

21.1

Dry
Matter

o/o

20.0
42.0

44.4
58.0
59.6
85.0
78.9

Harvested Harvested
dry matter dry matter

(lb)

%

460
449
440
435
441
247
379

100.0
97.6
95.7
94.6
95.9

53.7*
82.41-

•The hay was raked twice between rains before baling.
-t-Unraked hay, turned 1 hour before baling.

Table 2. Field weights and dry matter harvested for third cutting alfalfa (1969).
Date
(1969)
8-22
8-22
8-22
8-23
8-24
8-24
8-25
8-25
8-26
8-26
8-26
8-26
8-27
8-28
8-28

Method
of handling
mechanically
by hand
by hand
by hand
mechanically
by hand
by hand
mechanically
by hand
by hand
by hand
by hand
by hand
by hand
mechanically

Alfalfa
weight
(lb)

Moisture*
(% )

1200
800
720
520
540
470
370
365
320
300
250
300
260
300
247

77
67
63
50
54
44
30
30
25
20
15
17
19
20
14

(%)

Dry matter
harvested
(lb)

23
33
37
50
46
56
70
70
75
80
85
83
81
80
86

276
264
266
260
248
263
259
256
240
240
213
249
211
240
212

Dry
matter

Recovery
(%)

100.0
95.6
96.4
94.2
89.9
95.3
93.8
92.7
86.9
86.9
77.2
90.2
76.4
86.9
76.8

•Arbitrarily: alfalfa 77 % moisture was green choppe<l, 67 % and 63 % were silage~,- 25 % -54 %:
haylage, and less than 25 % , was hay dryness.
·
·

Table 3. Field weights and dry matter harvested for first cutting alfalfa (1970)
Date
(1970)

Method
of handling

Alfalfa
weight
(lb)

Moisture in
alfalfa
(%)

6-8

mechanically

1432

78

6-8
6-9
6-9
6-10
6-10
6-19

by hand
mechanically
by hand
mechanically
by hand
mechanically

1400
830
960
530
460
314

78
63
68
43
33
19

Dry
Harvested
matter
alfalfa
(lb)
(% )
22
22

315

37
32

307

57

302

67
81

308
254

308 ·
307

16

Dry matter
harvested
(% )
100.0
97.8
97.4
97.4
95.9
97.8
80.6

•

matter, in mid-afternoon, there was
some green dust loss in chopping.
In mid-afternoon some of the hay
was baled, resulting in highest leaf
losses. A New Holland baler was
used. The hay was brittle and dry at
15% moisture. Visible leaf loss was
observed, with a 77.2% recovery of
dry matter. Waiting until evening
to bale the hay resulted in tougher
leaves and a .90.2% recovery of dry
matter.
The recovery of dry matter in
harvesting was 94.6%to 97.6% when moisture levels were 40.4% or higher. Several rains before baling for
hay reduced the dry matter recovery to 82.4% when the hay was not
molested. Twice-raking and the rain
combination resulted in highest
losses. Rains amounted to .82 inches
on July 19 and .12 inches on July 22.
. ~_Checks were made on losses from
machines knocking off leaves by
carefully handling and manually
· loading of rows.
Table 2 shows the field weights,
dry matter harvested and recovery
of the original material in the field
for third cutting in 1969. T:1iere appeared to be some variations from
row to row in amounts of material
harvested. There was no rain
recorded on the third cutting alfalla
in 1969. Humidity at the swath averaged 46.3%, and it ranged from
34% to 63%.
Leaf content~ decreased from 60%
in the freshly cut alfalfa to 47% in
the baled hay; with an average of
52% leaves in the harvested crop.
;J'he yield of hay per acre of the
first cutting alfalfa in 1970 ( Table
3) was calculated at 4,109 lbs. or
slightly over 2.05 tons per acre. Leaf
·content of the alfalfa was estimated
at 43.2% as it was cut. At 37% to 46%
dry matter, the leaf content averaged 41.1% while at 81% dry matter
(hay) the leaf content dropped to
35.4%.
Soil moisture under and between

•

•

•

the swaths was 22% to 25%. Air temperatures at the alfalfa field swaths
averaged 78.7 ° F, ranging from
72° F to 91 ° F. Humidity at the
swaths averaged 52.4% ranging
from 32% to 66%.
The leaf content of the second
cutting alfalfa was 60.2% in green
alfalfa and was 44.2% in the dry hay.
Alfalfa haylage had 45% to 48%
leaves. Air temperatures at the
swaths in the field averaged 81 °F,
ranging from 70° ~o 80°F. Humidity
·in air at the swath averaged 40.5%,
ranging from 28% to 46%.
Temperatures at the swaths for
third cutting alfalfa, 1970, ranged
from 74° to 91 °F; average, 84°F.
Hot, windy weather resulted in curing the hay to 15% moisture rapidly,
resulting in marked leaf loss in bal-·
ing the hay. Humidity in the air at
the swaths averaged 38%, ranging
from 20% to 63%. Leaf contents were
'58% as cut, 55% to 57% at haylage
dryness, and 44% at hay dryness.
Statistical analyses of the field
recovery dafa indicated highly significant differences in dry matter recovery among moisture levels. Haylage and green-cut alfalfa with
higher moisture contents were significantly higher than hay in recovery of dry matter.
Chemical Analyses
Table 6 shows the analyses of the
alfalfa samples taken for freshcut
slightly wilted, for haylage and for
hay. Carotene progressively de-

Figure 1. Percentages of dry matter
harvested in field curing of alfalfa.
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Haylage

creased as the alfalfa dried. Ammonia was highest in the slightly wilted
alfalfa and it decreased as the alfalfa dried. Nitrates, likewise, decreased as the material dried. Crude protein, dry basis, was highest in the
green-cut alfalfa, then it declined,
being lowest in the hay, as leaves
were lost in its handling.D

Hay

Table 6. Analyses of dry matter in
alfalfa (1969 and 1970)
Slightly
wilted Haylage
Dry matter (%) __ __ 23.3
Carotene (mg/ lb) __ 204.0
.146
Ammonia (%) ______
.363
Nitrates ( % ) ________
Nitrites (ppm) ______ 61.2
Crude prptein (%) 20.2

Hay

79.0
51.7
36
77
.080
.072
.225
.174
77.8
30.4
18.4
19.2

Table 4. Field weights and dry matter harvested from second cutting alfalfa (1970).
Date

Method
of handling

(1970)
7-20
7-21
7-22
7-23

_ mechanically
. mechanically
mechanically
mechanically

Alfalfa
weight
(lb)-

Alfalfa
moisture
(%)

Dry
matter

2850
1520
951
640

77
62
40
19

(%)

Dry matter
harvested
(lb)

Recovery
(%)

23
38
60
81

656
578
571
518

100.0
88.1
87.0
79.0

Table-5. Weights and dry matter recovered from third cutting alfalfa (1970).
Date

(1970)
8-18 ,
8-18
8-19
8-19
8-20

Method
of handling
mechanically
by hand
mechanically
mechanically
mechanically

Alfalfa
weight
(lb)

Alfalfa
moisture
(% )

635
490
480
230
150

75
68
68
37
15

SUMMARY

% alfalfa dry matter harvested .

•

Figure 2. Part of the alfalfa was left standing in these experimental plots to
insure a full swatch cut for the research samples.

Composition changes in alfalfa as it was field dried for
haylage and for hay were studied for 5 cuttings in the years
1969 and 1970.
• Using green alfalfa as 100%
or no loss, half dry alfalfa
was found to contain 94.7%as
much dry matter as freshly
cut green alfalfa.
• Dry matter harvested in
alfalfa hay averaged 79.2% of
the original alfalfa. Rain
damage dropped this -average considerably.
• Carotene content decreased
17

Alfalfa
Dry matter
dry matter harvested
(lb)
(% )

25
32
32
63
85

158
156
153
145
128

Dry matter
harvested
(%) .

100.0
98~7
96.8
91.8
81.0

as the alfalfa dried. Haylage,
dry basis, contained about
twice the carotene found in
hay, dry basis.
• Non-protein nitrogen, ammonia, nitrates, and nitrites
generally declined as the
alfalfa dried.
• Crude protein decreased
from 20.2%in green alfalfa to
19.2% in haylage, and 18.4%
in hay, dry basis.
• Leaf losses increased most
rapidly at moisture levels of
less than 30%, and were especially high at less than 20%
moisture.

Field Day Repotts
(from page 3)
could be incorporated through
crossing and selection.
Big bluestem, a highly palatable
warm season native grass once the
dominant species throughout eastern South Dakota, is being used as
one of the varieties in this phase of
warm season grass research. Readily
apparent is the difference in habit
of growth, leafiness, height, and
vigor as well as seed production between plants from collections at
favorable stream-side sites and
those from upland sites where conditions are less favorable. Selections
are now being made for a big bluestem variety with improved seedling vigor, and high forage and seed
yield.
Dr. Ross, who developed Summer
switchgrass, an outstanding warm
season forage plant, emphasizes
that a new variety must produce
abundant, easily harvested seed if it
is to be successful.D

Differences are readily apparent in this big bluestem from one favorable
streamside collection site (left) and from another less favorable upland collection
site (right). Big bluestem, once the dominant species throughout eastern SouthDakota, is a highly palatable warm season n,ative grass.

Field Day Repo.rt

"MuHiline" Oats to Battle Crown Rust
0

and the scientists
doing research for them, may gain
limited success in the battle against
costly rust attacks by borrowing the
idea of that old proverb about not
putting all your eggs in a single container.
· The objective is to prevent a
severe epidemic of rust infection,
long a costly disease for farmers
growing oats, according to Dale L.
Reeves, Agricultural Experiment
Station agronomist. Races or types
of rust SQm~times change, leaving
growers - and researchers - with
only damage-susceptible varieties
available.
The idea behind "multiline" oat
varieties, which have been released
in Iowa, is to develop several different breeding lines all nearly identical except each has a different
source of resistance to crown rust,
Dr. Reeves explains. Farmers plant
AT GROWERS,

a mechanical mixture of these dif.ferent lines. Then as the races of
rust change, the proportions of the
various lines in the mix can be altered to provide maximum resistance
to the prevailing rust races.
"Thus, the basic idea is that any
race of rust can attack some but not
all of the plants and under such conditions a light to moderate rust infection would always be likely, but
a severe epidemic wouldn't,," he
says.
Dr. Reeves says · hopes are
dwindling for a quick boost in the
protein of oat varieties by combining the good qualities of a highlytouted wild oat from Israel which
contains up to 30%more protein. H e
says the wild types, which are low
yielders and shatter badly, readily
cross with common cultivated oats.
"But when w e select plants from
these crosses that have all the desirable factors for South Dakota, the
18

protein level is usually only about
equal to that of present varieties,"
he remarks.
.
All the effort is not lost, however,
as SDSU researchers plan to continue work with these wild oat varieties for another reason: because
some have excellent resistance to
stem and crown rust races of oats,
they will be used in efforts to incor.:.
porate this favorable characteristic
into standard oat varieties.
Dr. Reeves says Froker, Cayuse
and Trio, which were developed
elsewhere, are the newest oat varieties under test in South Dakota. He
adds that an experimental oat,
SD1541, is a Clintland 64 and Gar· land cross b eing considered for release. He says it is a yellow seeded
oat with good standing ability. In
the Uniform Regional Nurseries it
has consistently rated high in yielding ability and crown rust resistance.o
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Field Day Report

Stakes High in Research
for Bloat-Free Alfalfas
THE
are high and progress
is measured by small steps in efforts
STAKES

to develop alfalfas that can be graz·e d by livestock . without the everpresent fear of bloat losses.
''Alfalfa is a productive forage
legume well adapted to South Dakota's climate and provides high
quality feed either as hay or as pasture," declares Melvin D. Rumbaugh, Agricultural E xperiment Station- agronomist. "Many farmers
and ranchers for years have grazed
livestock on alfalfa or alfalfa-grass
mixtures without problems and
have gained higher profits than
from pastures without legumes." ·
But · there is a real Jear,, as Dr.
Rumbaugh terms it, associated with
grazing alfalfa qecause bloat does
occur occasionally. He says the fear
is costly in terms of both actual
economic losses when bloat does
happen and the psychological fac-

tor which erects a barrier limiting
the use of alfalfa pasturage.
Much of the research toward a
goal of developing alfalfa with the
growth habits of Travois plus increased seed yield and reduced
bloat potential is based on laboratory procedures that rate legume
plants as possible bloat inducers.
One lab procedure is a "stable
foam volume test" Dr. Rumbaugh
describes as simple ( five steps),
rapid ( about 7 minutes to complete ), and accurate for screening
large numbers of individual plants.
The "foam" generated in the test is
similar to the essentially viscous,
stable foam in the rumen (paunch)
of a bloated animal.
"In our research using this test
procedure, very young . actively
growing alfalfa usually generates
between 180 and 200 units of stable
foam," he said. "Non-bloat inciting
legumes, such as birdsfoot trefoil,

generate less than 100 units of
foam. Another legume - sainfoin produces almost none of the foam.
We have observed apparent genetic
differences among alfalfa species,
varieties, and plants-but as yet we
do not have experimental alfalfa
plants with stable foam volumes as
low as trefoil.
"We've found no single factor as
the sole cause of bloat. The problem is complex, involving genetic
and environmental factors. These
factors affect not only the forage
plant and the animal, but the microbial population of the rumen as
well." Factors such as these involve
biochemists and animal scientists in
the research.
Dr. Rumbaugh believes it will
take several cycles or generations of
selection before any significant reductions in stable foam values can
be obtained for alfalfa breeding.
He describes the foam test as a
valuable tool and a progress factor
in research to find an alfalfa with
a reduced bloat potential. He says
the procedure could also be used to
assess the hazard of grazing a
particular pasture at a given time
and actually has been used in a few
instances to check alfalfa samples
farmers have brought in.O

Field Day Report

Shift from
Pounds to Paunch
PLANT breeders at South Dakota
State University have switched
emphasis from yield in the field to
yield from the paunch as far as increased production of pasture
grasses is concerned.
Agricultural Experiment Station
researchers explaining reasons for
the emphasis shift, say they now
look more for yield increases in
terms of animal products through
improved digestibility of pasture
grasses. This was sparked because
of disappointing total dry matter
yield increases of some recently released grass varieties.

Mrs. Carolyn Meyers,
secretary in the
plant science department, learns
how a "stable foam
volume test" is
used in efforts to
find an alfalfa
with reduced bloat
potential. M. D.
Rumbaugh, professor
of plant science,
demonstrates the
technique.

(continued, next page)
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Field Day Report (Continued)
"Perhaps we've reached a peakor at least a plateau-in increasing
pasture grass yields based on assessments of disease resistance,, insect
tolerance, winter hardiness, chemical make-up, and yield in the field,"
says James G. Ross, plant breeder,
at the Agricultural Experiment Station. "If an animal can digest one
grass variety better than another
there will be a yield gain factor
right there."
Getting all the parts together involving feeding trials, plant breeding, selection, and growing sufficient
forage for research ordinarily would
be a time-consuming, costly process. However, the Plant Science and
Animal Science Departments are
using a unique method of screening
potential new pasture grass varieties by "feeding" them in tiny
amounts to a "glass cow" to obtain
initial readings. Through research
by Leslie D. Kamstra,· professor of
animal science, it has been determined that the glass cow does a
pretty good job of simulating what
goes on in the rumen of a live aniI11al. Both sheep . and beef cattle
have been used to further evaluate
digestibility and check the glass
cow's performance.
The digestibility evaluations are
· made ·by first taking fluid from the
rumen (paunch) of a live steer by
reaching through a surgically-placed small metal "door" in the side of
the animal. The fluid is then placed

Field Day Report

Wheats with
a Difference
HEAT plants with a difference
have been on display in experimental plots at South Dakota State University this summer.
The plants appear about the same
as standard varieties but the unseen
difference is the genetic make-up
that gives them resistance to wheat
streak mosaic, a plant disease that

W

"That's a cow?" ask Mike Lee, 10, (center) and Todd Lee, 8, fascinated as Ron
Thaden, assistant irt plant science from Twin Brooks, explains the workings of a
research apparatus that simulates what goes on in the rum.en of a live animal. The
"glass cow" herd, which may consist of dozens of test-tube-like containers, is used
to make digestibility evaluations of grasses by incubating rumen fluid from a live
animal with ground up forage from grass plants. Mike and Todd accompanied their
parents, Mr. and Mrs. William R. Lee of Midland, to the crops and soils field day in Brookings this summer where they saw this demonstration. Mr. Lee is a director of
the South Dakota Crop Improvement .Association.

in the glass cow or artificial rumen
to be incubated at rumen temperature with a weighed amount of
ground-up forage from a single
grass plant to measure digestibility.
The plant breeders know, out of
hundreds of plants growing in
nurseries, which ones made up the
parentage of the higher digestible
samples. Using these parents, the
plant breeders develop and increase
_supplies of the new synthetic so it
can be further evaluated in actual
live animal trials.

Dr. Ross says research is s.howing
differences in dry matter digestibility between varieties, between different periods of growth, and between leaves and stems.
Although these ·factors make the .
research more complicated., the
SDSU · plant breeder is optimistic
· that new "tailor-made" more digestible synthetic pasture grasses can be
developed based on improved yield
from the animal rather than for just
more poundage in the field at harvest.O
·

costs South Dakota growers about
a million dollars a year.
The resistant plants were developed at the Agricultural Experiment Station by Darrell G. Wells,
small grain breeder, by crossing
wheatgrass with _wheat. He has
about 2,000 plants that are descendants from this cross and some
of them are completely resistant to
wheat streak mosaic.
Dr. Wells explains that the
mosaic resistance factor is but one
step in developing the finished product. He adds that "we will be on
our way" to developing a suitable
commercial variety when additional
factors such as yielding ability, rust
resistance and milling quality, can

also be incorporated into the resistant experimental wheats. .
New strains of semi-dwarf spring
and winter wheat are also on display. Dr. Wells says that the possi- _
bility of having winter wheat with
good milling quality, improved
yi~lding ability, and the agronomic
characteristics of the semi-dwarfs
does not seem too remote.
Other experimental plants grow. ing in the plots include winter
wheats 2% higher in protein than
standard varieties, original wild
ancestors of wheat, wheat with
branched heads, and the original •
sources of rust resistance for wheat
in the United States-Hope and
Marquillo varieties.O
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Three Non-Bloating Legumes Are Being Evaluated
THREE non-bloating legumes

tious high quality forage, he says.
They were seeded in experimental
plots in 1967 and intense grazing
use has been simulated by clipping
to a height of 2 inches with a rotary
mower five times each season.
Evaluations so far indicate that
alfalfa and sainfoin are easier to
establish than birds foot trefoil or
crownvetch, Dr. Rumbaugh says.
However, sainfoin stands decline
rapidly under intensive managemant while stands of alfalfa, crownvetch and trefoil remain constant or
increase.
Most productive are alfalfa and
trefoil. Alfalfa produces more for-

age but if bloat is feared, he suggests that trefoil or possibly crownvetch should be considered for pasture mixtures in eastern South Dakota.
Crownvetch and birdsfoot trefoil,
both sufficiently adapted for eastern South Dakota, have been used
extensively elsewhere as pasture
legumes in addition to providing excellent ground cover for erosion
control. Crownvetch is frequently
seeded for road cut stabilization
and to reclaim strip-mine spoil bank
areas. Trefoil will do better on wetter sites and crownvetch is more
drought tolerant.0

_
Field Day Report

found an entry in the USDA world
collection of barleys that had higher lysine and methionine content
than standard barleys. Lysine is one
of the amino acids that make up the
proteins of all plants and animals
and it is the amino acid µsually in
shortest supply in cereal grains .
However, the higher-lysine barley-called Hipr(?ly-is not adapted
for commercial growing in the United States.
Immediately after learning of the
possibilities of. Hiproly, Dr. Price
began the long process of attempting to incorporate its favorable
characteristics with varieties adapted to South Dakota,, including
Primus and Primus II which he developed.
"We're working as rapidly as possible to develop more nutritious 6row and 2-row adapted varieties
with an improved amino acid bal-

ance and better protein quality," he
explains. "From crosses involving
Hiproly and several 6-row and 2row varieties we have selected several lines with the high lysine feature. Backcrosses to Primus II for
retaining characteristics for South
Dakota conditions have been made
and it is hoped that outstanding selections from the second backcross
will be available in a few years for
preliminary feeding trials.
"It is obvious that if we can combine what we want from Hiproly
with what we have in Primus II, for
example, we'll be able to provide a
new variety of great value to South
Dakota and its economy."
·
Barley research is done at Brookings, Highmore, Presho, and Watertown.O

are
being evaluated at South Dakota
State University to give farmers a
choice if they don't want to plant
alfalfa for grazing.
The possible bloat factor from using alfalfa or alfalfa-grass mixtures
has caused some farmers to shy
away from the u~e of any legume in
pastures, according to Melvin D.
Rumbaugh, Agricultural Experiment Station agronomist.
Crownvetch, birdsfoot trefoil,
and sainfoin are perennial, nonbloating legumes that are resistant
to alfalfa weevil and produce nutri-

Improved
Barlevs
for
Livestock
Feed
UPGRADING barley as a livestock
feed is the current major thrust of
South Dakota research on this dualpurpose crop.
"During most of this century barley breeders have concentrated
their efforts on improving the malting quality and practically ignored
feed quality," says Phil B. Price,
USDA agronomist with the Agricultural Experiment Station. The reason, he adds, was the malting and
brewing industry specified the biochemical characteristics acceptable
to their processing methods plus the
fact that until recently useful genetic characteristics needed for upgrading barley feed quality were
unknown.
In 1968 the opportunity to improve barley feed quality was provided when Swedish scientists
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Hiproly oats (right) growing in experimental plots at Brookings. Primus
II, developed at SDSU, is at left.

Field Day Report

Narrow
Row
Sovbeans
LANT soybeans in narrow rows10 to 20 inches apart - and get a
larger, easier to harvest crop.
Preliminary research has shown
"phenomenal" yield increases for
narrow row soybeans in northeastern and east-central South Dakota,
reports A. 0. Lunden of the SDSU
Plant Science Department. South
Dakota soybeans generally are
planted in 30- to 42-inch rows but
indications are that by narrowing
rows advantages of better erosion
control, higher yield, increased pod
height and ease of harvest can be
obtained. He reports yield increases
of 2% to over 50% on experimental
plots with rows 12 inches wide
planted with a drill. Yield increases
were not as great in southeastern
South Dakota plantings.
. The main catch. is the problem of
weed control with narrow row or
drill planted soybeans, Dr. Lunden
says. "Effective early "!eed control
is necessary because cultivation is
· not possible or desirable," he explains. "Weed control requires use
of an effective herbicide and frequently will include use of a rotary
hoe or springtine harrow."
Wind and water erosion potential
can be serious for soybeans produced in wide rows because the soil is
poorly covered during the winter
months. Drill planting provides significant stubble and mulch for erosion control.
Dr. Lunden points out that pod
height can be controlled to a large
extent by plant and row spacing.
Soybeans .se!_ the lowest seed pods
at the third node from the base but
soil . ridging during cultivation
causes this node to be nearer ground
level for wide row beans than for
uncultivated narrow row beans.
Pod height can thus be increased by
reducing the amount of hilling
which will leave the lower pods
farther above ground level and
easier to harvest. D
P

During the Brookings field day, recognition went to organizations which have supported
plant science scholarships for a number of years. Representatives receivin~ the awards, shown
with Raymond A. Moore, head of Plant Science Department, are (left to nght): C. A. Kessler,
Brookings, South Dakota Seed Trade Association; Clint Zinter, Sioux City, Peavey Company; and
Elmer Sexauer, Brookings, The Sexauer Company.'

Field Day Report

Mosaic Rate Le~
A
BSENCE of heavy wheat streak
mosaic damage in South Dakota's
1971 winter wheat crop doesn't
mean the costly million-dollar-ayear problem has disappeared.

The improved conditions this
year emphasize the importance of
destroying volunteer wheat in August and planting after September
10, according to Wayne S. Gardner,
associate professor of plant science
at the Agricultural Experiment Station.
Dr. Gardner says that 1960 was
also a low mosaic year and it is significant that both 1959 and 1970
were dry years. "The lack of summer moisture in these two years
must have eliminated considerable
volunteer wheat and carry-over of
the wheat curl mite which transmits
the mosaic virus to the fall wheat
crop," he explains.
He reports that even earlier-thanrecommended plantings at Presho
had no more than 2% mosaic. At
Highmore the August 15 planting
had 12% mosaic while the August 25
planting had only 5%, both rates
probably low enough so that yield
will not be affected, he adds. Other
factors such as winterkill and blow22

ing did greater damage than mosaic
this year, he declares.
Dr. Gardner says that large-scale mosaic control research plots are
being planned near Martin and he
seeks volunteer cooperators to help
conduct tests of soil management
and cultural practices designed to
save the soil and produce a mosaicfree crop of winter wheat.
The SDSU scientist recognizes
that some growers are discontented ·
with c;lelayed planting-the midSeptember dates-because of possi. bility of lack of sufficient soil cover
to prevent erosion. Additionally, the
delayed maturity of later planting
could contribute to heavy losses in
an epidemic year of stem .rust. On
the other hand, Gardner notes that
the main objection to August planting of winter wheat is the probability that mosaic will develop plus the
fact that in a low rainfall year soil
moisture is so depleted that winterkill or drought often reduce yield.
Early planted wheat is also more
liable to damage from cutworms
and greenbugs, he poin.ts out.
Some new developments show
promise but for the present Dr.
Gardner maintains the best method
to minimize mosaic damage is to
destroy volunteer wheat and grassy
weeds at least 7 days before planting, plant September 10 in northern
and Septem her 15 in southern areas
of South Dakota's winter wheat regions, and use stubble mulch or
straw incorporated in the soil surface for erosion control.D

•

DOUBLE-BARRELED
INSECT CONTROL

•

"Shotgun" holes, characteristic of
corn borer damage, are readily apparent
in corn growing the row on the right
while undamaged corn is growing in
the adjacent row on the left.
Reaso_p for the difference: corn on the
left was treated at planting time with
Furadan, a systemic insecticide, at the
rate of 4 pounds actual chemical an
acre-corn on the right did not receive
the treatment. Although Furadan at a
rate of 1 pound an acre is an approved
recommendation for control of corn
rootworm, federal regulatory agencies
have not approved use of Furadan at the
heavier 4-pound rate so it is not recommended as a corn borer control in South
Dakota.
The photo was taken in an experimental plot at the Southeast South Dakota
Experiment Farm west of Beresford
where South Dakota State University is
conducting insect research.

SIGN LANGUAGE
Alfred L. Musson, (right) asociate director of the Agricultural Experiment
Station, and Raymond A. Moore, head
of plant science d~partment, were out
early placing research plot identification
signs before the Pasture Research Center
field day at Norbeck this summer. This
sign pretty well sums up a major emphasis of one part of the field day program.

•

CHECK ON CHECKS
A good example of what those signs
on experimental plots reading "check"
means in research jargon. In this case
the plot of corn behind the sign did not
receive a herbicide treatment as did the
· corn plot at the left.

•
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Ag Dean tells of SDSU
belt-tightening

Collegiate Cost-Price Squeeze
Field Day Research Reports

Dedication, Honors, Reports at
Brookings Field Day

Cooling and Warming Pigs

Same machine does both
in research by SDSU ag engineers

•

Researchers seek best seed
sources for South Dakota

Tree Seed Sources Important

SDSU horticulturists suggest
ways to improve pine survival

Planting Ponderosa Pine

Maps, charts relate
environment and prices

Land Prices and Environment

Keeping the soil surface cool .
after harvest ups yields

Mulch Boosts Alfalfa Yield

Dairy scientists study curing
methods and how to prevent loss

Field Losses in Curing Alfalfa
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